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Abstract
Background  and  objectives:  Ischemic  cardiomyopathy  is  characterized  by  imbalance  between
supply and  demand  of  myocardial  oxygen.  Endoscopic  transthoracic  sympathectomy  is  a  ther-
apeutic option  indicated  in  refractory  cases.  However,  the  patient’s  position  on  the  operating
table may  favor  ischemic  coronary  events  triggering  the  Bezold-Jarisch  reﬂex.
Case report:  A  female  patient,  47  years  old,  with  refractory  ischemic  cardiomyopathy,  admitted
to the  operating  room  for  endoscopic  transthoracic  sympathectomy,  developed  the  Bezold-
Jarisch reﬂex  with  severe  bradycardia  and  hypotension  after  placement  in  semi-sitting  position
to the  procedure.
Conclusion:  Bradyarrhythmia,  hypotension,  and  asystole  are  complications  potentially  asso-
ciated with  patient  placement  in  a  semi-sitting  position,  particularly  in  cases  with  previous
ischemic heart  disease.
©  2015  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.
PALAVRAS-CHAVE Reﬂexo  de  Bezold-Jarisch  em  paciente  submetida  à  simpatectomia  endoscópica  para
ctoris  refratária:  relato  de  caso
 cardiomiopatia  isquêmica  caracteriza-se  pelo  desbalanc¸o  entre  a
gênio  pelo  miocárdio.  A  simpatectomia  transtorácica  endoscópicaReﬂexo  de
Bezold-Jarisch;
Simpatectomia
transtorácica
endoscópica;
tratamento  de  angina  pe
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Cardiomiopatia
isquêmica
é  uma  opc¸ão  terapêutica  indicada  nos  casos  refratários.  Contudo,  a  posic¸ão  do  paciente  na
mesa cirúrgica  pode  favorecer  eventos  coronarianos  isquêmicos  e  deﬂagrar  o  reﬂexo  de  Bezold-
Jarisch.
Relato de  caso:  Paciente  do  sexo  feminino,  47  anos,  portadora  de  cardiomiopatia  isquêmica
refratária,  admitida  na  sala  de  cirurgia  para  simpatectomia  transtorácica  endoscópica,  deﬂa-
grou o  reﬂexo  de  Bezold-Jarisch  e  desenvolveu  bradicardia  e  hipotensão  graves  logo  após
colocac¸ão em  posic¸ão  semissentada  para  o  procedimento.
Conclusão:  Bradiarritmia,  hipotensão  e  assistolia  são  complicac¸ões  potencialmente  associadas
à colocac¸ão  do  paciente  em  posic¸ão  semissentada,  especialmente  nos  casos  em  que  há  prévio
comprometimento  isquêmico  do  corac¸ão.
© 2015  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.
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Figure  1  PA  chest  X-ray  showing  symmetrical  reticular  opac-
ities in  lower  lung  ﬁelds  that  may  correspond  to  interlobular
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antroduction
schemic  cardiomyopathy  (IC)  is  a  disorder  resulting  from
he  imbalance  between  supply  and  demand  of  myocardial
xygen,  whose  most  common  cause  is  atherosclerosis  of
he  epicardial  coronary  arteries.  It  is  the  leading  cause  of
eath  worldwide1 and  heart  failure  in  Brazil.2 Endoscopic
ransthoracic  sympathectomy  (ETS)  has  emerged  as  a  safe
nd  effective  therapy  to  minimize  angina  pectoris,  reduce
yocardial  oxygen  consumption,  and  improve  the  quality
f  life  of  these  patients,  especially  in  refractory  cases.3,4
n  this  procedure,  the  patient  is  placed  in  a  semi-sitting
osition,  which  may  precipitate  in  some  situations  ischemic
oronary  events  and  predispose  the  occurrence  of  Bezold-
arisch  reﬂex  (BJR).5,6 Because  it  is  a  reﬂex,  its  onset  is
mmediate  and  may  trigger  severe  bradyarrhythmia,  with
ypotension  and  asystole.
ase report
emale  patient,  47  years  old,  with  symptomatic  and  progres-
ive  ischemic  cardiomyopathy  (IC),  refractory  to  coronary
evascularization  procedures,  contraindicated  for  heart
ransplantation,  admitted  to  the  operating  room  for  endo-
copic  transthoracic  sympathectomy  (ETS).
In  the  previous  two  years,  the  patient  developed  acute
yocardial  infarction  with  triple-vessel  disease  and  under-
ent  two  coronary  artery  bypass  surgeries  without  success.
ver  the  past  eight  months,  she  remained  conﬁned  to  a
ospital  bed  for  treatment  of  angina  pectoris  and  intense
nd  persistent  dyspnea,  aggravated  by  the  slightest  effort.
he  had  depressed  mood  and  aggressive  behavior  attributed
o  prolonged  hospitalization.  Physical  examination  revealed
ypophonetic  heart  sounds,  breath  sounds  decreased  in  lung
ases,  and  presence  of  peripheral  edema,  without  other
igniﬁcant  changes.
Among  the  preoperative  laboratory  tests,  we  high-
ight:  hemoglobin  =  11.5  g  dL−1;  hematocrit  =  36%;  INR  =  1.46;Please  cite  this  article  in  press  as:  Caldas  WJ,  et  al.  
scopic  sympathectomy  for  management  of  refractory  angin
http://dx.doi.org/10.1016/j.bjane.2015.03.006
reatine  phosphokinase  (CPK)  =  311  IU  L−1,  CK-MB  isoen-
yme  =  42  U  L−1,  and  troponin-1  =  0.006  ng  mL−1.  Chest  X-ray
Fig.  1)  and  electrocardiogram  (Fig.  2)  were  performed.
chocardiogram  showed  ischemic  cardiomyopathy  with
m
r
tepta thickening  due  to  heart  disease;  cardiomegaly;  ster-
otomy wires,  and  mediastinal  clips.
evere  systolic  dysfunction  (left  ventricular  ejection  frac-
ion  =  34%).  The  patient  was  classiﬁed  as  class  II  (NYHA
unctional  Classiﬁcation),  group  III  (Goldman  Risk  Index),
nd  class  IV  (ASA  physical  status).
In  the  operating  room,  monitoring  was  performed  with
CG,  pulse  oximetry,  invasive  blood  pressure,  capnog-
aphy;  central  venous  access  was  achieved  through
he  internal  jugular  vein.  As  premedication,  we  used
ntravenous  midazolam  3  mg.  Anesthetic  induction  was  per-
ormed  with  target  controlled  infusion  of  remifentanil
tarted  at  6  ng  mL−1,  rocuronium  0.6  mg  kg−1,  and  etomi-
ate  0.3  mg  kg−1, plus  lidocaine  1  mg  kg−1 and  dobutamine
 mcg  kg−1 min−1;  uneventfully.  Single-lung  ventilation  was
chieved  using  a double-lumen  endobronchial  tube  and
aintenance  of  anesthesia  performed  with  sevoﬂurane  andBezold-Jarisch  reﬂex  in  a  patient  undergoing  endo-
a  pectoris:  a  case  report.  Rev  Bras  Anestesiol.  2016.
emifentanil.
The  patient  would  be  placed  in  a  semi-sitting  position  for
he  procedure.  Immediately  after  the  head  elevation,  with
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n  the  inferior  wall,  isolated  ventricular  extrasystole,  and  diffuse
h
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aFigure  2  Electrocardiogram  12-lead  showing  inactive  area  i
changes of  ventricular  repolarization.
a  gap  in  the  vertical  plane  of  30  cm  between  the  base  of  the
brain  (higher)  and  heart,  she  developed  severe  bradycardia
and  hypotension,  which  spontaneously  stopped  immediately
after  returning  the  patient  to  the  neutral  position  in  relation
to  the  vertical  plane.
The  ﬂuid  situation,  by  pulse  pressure  variation,  and  the
doses  of  current  drugs  have  been  checked  and  adjusted;
norepinephrine  was  added  starting  at  0.2  mcg  kg−1 min−1.
Then,  another  attempt  to  place  the  patient  in  a semi-
sitting  position  was  made,  but  without  success  due  to  the
development  of  the  cardiovascular  events  reported.  On  that
occasion,  the  monitoring  pattern  was  recorded  before  and
after  positioning  (Figs.  3  and  4).
The  procedure  continued  with  the  patient  in  the  supine
position  and  chest  lateralization  to  facilitate  the  manage-
ment  of  endoscopic  instruments,  but  without  any  gap  in  the
vertical  plane.  The  left  sympathetic  chain  was  dissected,
and  complete  blocking  of  the  nerve  impulses  at  the  level  of
T1  and  T2  was  achieved  using  clips;  there  was  no  interven-
tion  in  the  right  left  sympathetic  chain  to  minimize  possible
hypotension.  The  patient  was  transferred  to  the  intensive
care  unit  (ICU)  without  vasoactive  drugs  and  discharged  ﬁve
days  after  the  procedure,  reporting  signiﬁcant  improvement
of  symptoms  30  days  after  surgery.
DiscussionPlease  cite  this  article  in  press  as:  Caldas  WJ,  et  al.  
scopic  sympathectomy  for  management  of  refractory  angin
http://dx.doi.org/10.1016/j.bjane.2015.03.006
Ischemic  heart  disease  (IHD)  is  a  predominantly  atheroscle-
rotic  disease  due  to  the  imbalance  between  oxygen  delivery
(DO2)  and  consumption  (VO2)  by  the  myocardium.  Ischemic
i
i
o
sFigure  3  Monitoring  pattern  before  the  positioning.
eart  disease  is  the  leading  cause  of  death  worldwide,
ccounting  for  12.8%  of  deaths,1 and  the  most  common  cause
f  heart  failure  in  Brazil.2
Endoscopic  transthoracic  sympathectomy  (ETS)  may  be
 minimally  invasive,  effective,  and  safe  therapy  to
mprove  the  quality  of  life  of  these  patients,  especiallyBezold-Jarisch  reﬂex  in  a  patient  undergoing  endo-
a  pectoris:  a  case  report.  Rev  Bras  Anestesiol.  2016.
n  cases  of  coronary  artery  bypass  grafting  (CABG)  failure
r  percutaneous  coronary  intervention  (PCI).  Studies  have
hown  decreased  angina  pectoris3 and  myocardial  oxygen
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interscalene block. Anesth Analg. 1995;80:1158--62.igure  4  Monitoring  pattern  after  placing  the  patient  in  semi-
itting  position,  which  shows  bradycardia  and  hypotension.
onsumption  by  decreasing  the  baseline  heart  rate,  plasma
evels  of  norepinephrine,  and  occurrence  of  ventricular
xtrasystoles4 after  the  procedure.
In  ETS,  the  patient  should  be  placed  supine,  in  a  semi-
itting  position,  with  the  chest  elevated  at  about  45◦, and
wo  small  cushions  under  the  shoulders  and  the  back.  These
aneuvers  intend  to  deviate  armpits  from  the  operating
able,  facilitate  the  manipulation  of  the  endoscopic  instru-
ents,  push  the  shoulders  forward,  and  prevent  stretching
he  brachial  plexus.
In  this  position,  the  accumulation  of  blood  in  capacitance
essels  leads  to  decreased  effective  circulating  volume  and
educed  atrial  ﬁlling  pressure.  Consequently,  stroke  volume
nd  cardiac  output  decrease,  thus  compromising  coronary
erfusion  and  oxygen  delivery  to  the  myocardium  (DO2).
oreover,  there  may  be  a  reﬂex  increase  in  sympathetic
one,  with  increased  heart  rate  and  oxygen  consumption
y  the  heart  (VO2),  which  predisposes  to  ischemic  coronary
vents.
This  decrease  in  venous  return  associated  with  sympa-
hetic  hyperactivity  may  be  the  mechanism  responsible  for
he  Bezold-Jarisch  reﬂex  (reﬂex  sympathetic  hyperactivity)
nset,  which  starts  by  subendocardial  sensory  receptors  in
he  inferoposterior  region  of  the  heart  during  ischemia  andPlease  cite  this  article  in  press  as:  Caldas  WJ,  et  al.  
scopic  sympathectomy  for  management  of  refractory  angin
http://dx.doi.org/10.1016/j.bjane.2015.03.006
ulminates  in  the  vagal  efferent  action,  determining  reduc-
ion  of  oxygen  consumption  by  reducing  heart  rate.
Some  studies  have  reported  association  between  the  BJR
nd  sitting  position  for  shoulder  arthroscopy.5,6 In  our  case,
6 PRESS
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ositioning  the  patient  in  a  semi-sitting  position  for  ETS
riggered,  twice,  severe  bradycardia  and  hypotension  of
udden  onset  and  spontaneous  regression  after  returning
o  horizontal  position.  This  demonstrates  that  the  regis-
ered  cardiocirculatory  collapse  was  intimately  related  to
he  positioning.
The  acute  imbalance  between  myocardial  oxygen  deliv-
ry  and  consumption  due  to  venous  return  reduction  and
eﬂex  sympathetic  hyperactivity  may  have  exacerbated  the
rior  ischemic  impairment  of  the  lower  cardiac  wall  seen
n  preoperative  electrocardiogram  and,  thus,  triggered  a
JR  reﬂex  through  the  stimulation  of  subendocardial  sen-
ory  receptors  sensitive  to  ischemia,  located  in  the  heart
nferoposterior  region.
onclusion
radyarrhythmia,  severe  hypotension,  and  asystole  that
re  established  with  the  Bezold-Jarisch  reﬂex  onset  are
omplications  potentially  associated  with  placing  the
atient  in  a  semi-sitting  position  for  surgery,  particularly  in
ases  with  previous  ischemic  heart  impairment.
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